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Fatigue Life Evaluation for Flange-Shaft Assembly of Front Loading Washing Machine

D. J. Kim(Dept. Mech. Eng., SKKU), W. T. We(Dept. Mech. Eng., SKKU)
C. S. Seok(Dept. Mech. Eng., SKKU), G. H. Lee(Samsung), J. H. Min(Samsung)

ABSTRACT
To estimate the fatigue life of flange-shaft assembly, fatigue test for flange material and bending fatigue test for
flange-shaft assembly were conducted. Also, finite element analysis for flange-shaft assembly was conducted. Then,
we have changed the obtained P-N curve to S-N curve using the finite element analysis results which were stress
values at the location of fracture. The S-N curve of flange material itself was almost consistent with that of
flange-shaft assembly, so it seems that the fatigue life of flange-shaft assembly could be estimated by using S-N
curve for flange material and the stress at the location of fracture calculated by finite element methods.

Key Words : Flange-Shaft Assembly (7)), P-N Curve (3}%-7% A %), S-N Curve(-5-8-579 AME)

1. ME 3. SENEAEE St A "H2Zd Yot

=3AE719 BAE AE27t sd g wet v Fig. 32 719 SYI2AE WHe R9F1
Hate 3 FQstee Al BA =, ol sFol w Ak ARAZ AH A £Tmme] WHT TP
oz st A FA19 sdo] LA €t ANHE 7oz At ANEEH Fig 4%
£ d7IME §A A9 89 H2AE R S8 22 85wy AEE iYL, 85 A7) b

2 Edl 279 S5 MEE Faa o)F U et sEAAE A AT Aoz dehuth
Ade) BENEE 92AY Ave vimaA,

Table 1. Mechanical properties of flange
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Fig. 3 Expenmental setup for bendmg fatlgue test

24}
¢ Fiange-Shaft Assembly
22}
c .
o 20F ®
8 .
- .
§ 18} o .
g 16} .
]
§ 14} °
S °
12} "
10}
o8 L . e .
10° 10’ 10* 1¢f 10’
Cycles o Failure

Fig. 4 P-N curve for flange-shaft assembly, R=1, 1.5Hz
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Table 2 Analysis Conditions

E v
Flange 70.6GPa 0.34
Shaft 206.8GPa 0.29
Number of Nodes 64,864 EA
Number of Element | 259,651 EA (Type : C3D4)
Modeling I-DEAS Ver. 10.0
Analysis ABAQUS Ver. 6.4
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Fig. 7 S-N curves for flange-shaft assembly
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1. ASTM EA466, Standard Practice for Conducting Force
Controlled Constant Amplitude Axial Fatigue Tests
of Metallic Materials



